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The Newsletter of the National Drought Mitigation Center
DIRECTOR’S REPORT
Continued on page 2.
With drought building 
across parts of 
the U.S. this 
summer, more 
folks are coming 
to rely on the U.S. 
Drought Monitor 
(USDM) to see 
where drought is 
and to trigger local, state and federal 
policy responses. The map, which 
provides a weekly assessment of 
drought conditions across the nation, 
has been available for 13 years, and 
has gradually been incorporated 
into governmental relief and risk 
management processes. I believe 
that one of the keys to its success 
has been the weekly development 
process and the drought “community” 
that has evolved to incorporate 
critical input from observers in almost 
every state. The USDM map looks 
deceptively simple and people are 
often surprised to learn that it is not 
just an automated computation of 
different measurements of drought. 
In fact, the collective effort of putting 
the map together each week requires 
tremendous coordination and 
communication. As other nations 
investigate the USDM approach, 
I highly recommend they consider 
how to develop a similar community 
of drought observers along with 
the technical aspects of drought 
monitoring.
Drought Expanse Widest in U.S. 
Drought Monitor’s 12-Year History 
The U.S. Drought Monitor dated July 10, 2012, showed the second-largest expanse of the 
country in severe or worse drought in the 12-year history of the map 
and the largest expanse in moderate or worse drought. 
Eight consecutive 
weeks of severe drought 
generally triggers eligibility 
for drought disaster 
relief, according to a 
new streamlined disaster 
designation process 
the U.S. Department of 
Agriculture announced 
July 11.  The USDA press 
release also announced 
that more than 1,000 
counties in 29 states were 
eligible for drought disaster 
assistance. 
“The recent heat and dryness is catching up with us on a national 
scale,” said Michael J. Hayes, director of the National Drought 
Mitigation Center at UNL. “This is similar to the 1988 drought, which 
was the last serious drought in the Corn Belt.” 
He added though that the current drought is much less serious 
than the droughts of record, in the 1930s and 1950s. “Those were 
multiple years, back-to-back,” he said. “Hopefully this will remain a 
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U.S. Drought Monitor, July 10, 2012
one-year event.” 
The July 10 map showed 
31.11 percent of the entire country 
in severe drought or worse. The 
record is 31.78 percent on Sept. 
10, 2002. The July 10 map shows 
37.19 percent of the contiguous 48 
states in severe drought or worse, 
the second-largest expanse, after 
38.04 percent on Sept. 10, 2002. 
The first two U.S. Drought 
Monitor maps in July 2012 set 
consecutive records for the amount 
of the United States in moderate 
drought or worse in the 12-year 
history of the map. 
The July 10 Drought Monitor, 
released July 12, showed 50.92 
percent of the nation’s land area 
was in various stages of drought, 
up from 46.84 percent the week 
before. The previous record was 
45.87 percent in drought on Aug. 
26, 2003. Looking only at the 48 
contiguous states, 60.84 percent 
of the country’s land area was in 
moderate drought or worse, up from 
55.96 percent the week before.  
The previous record was 54.79 
percent on Aug. 26, 2003.
The U.S. Drought Monitor 
dates back 12 years, so direct 
comparisons between current and 
past droughts are not possible 
using this tool. However, the 
National Climatic Data Center 
maintains similar data based on 
the Palmer Drought Severity Index 
for the 48 contiguous states, dating 
back to the 1800s. That data, 
updated through May 2012, as of 
July 12 showed 44.4 percent of 
the U.S. in moderate to extreme 
drought, and 23.6 percent in 
severe to extreme. The record in 
the NCDC’s Palmer drought data 
was in July 1934, with 79.9 percent 
of the U.S. was in moderate to 
extreme drought, and 63 percent in 
severe to extreme drought.
“During 2002 and 2003, there 
were several very significant 
droughts taking place that had a 
much greater areal coverage of the 
more severe and extreme drought 
categories,” Hayes said. “Right 
now we are seeing pockets of more 
severe drought, but it is spread out 
over different parts of the country.
“It’s early in the season, though. 
The potential development is 
something we will be watching.” 
As of July 10, 9.71 percent of 
the country was in either extreme or 
exceptional drought. 
The U.S. Drought Monitor uses 
a ranking system that begins at 
D0 (abnormal dryness) and moves 
through D1 (moderate drought), 
D2 (severe drought), D3 (extreme 
drought) and D4 (exceptional 
drought).
The U.S. Drought Monitor is 
a joint endeavor by the National 
Drought Mitigation Center at 
UNL, the National Oceanic and 
Atmospheric Administration, the 
U.S. Department of Agriculture 
and drought observers across the 
country. 
-- Kelly Helm Smith, National 
Drought Mitigation Center
Continued from page 1.
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The USDA released this map on July 11 showing primary and contiguous counties 
eligible for drought disaster assistance, along with a streamlined declaration process.
For more information: 
U.S. Drought Monitor maps, archive and data:  
http://droughtmonitor.unl.edu. 
National Climatic Data Center data:   
http://www.ncdc.noaa.gov/sotc/drought/2012/5
USDA press release: 
http://www.usda.gov/wps/portal/usda/dahome?contentid=2012/07/0228.xml
819 Hardin Hall
3310 Holdrege St.
School of Natural Resources
University of Nebraska– 
Lincoln
East Campus
P.O. Box 830988
Lincoln, NE 68583-0988
USA
ndmc@unl.edu
phone: (402) 472-6707
Fax: (402) 472-2946
CONTACT THE NATIONAL DROUGHT MITIGATION CENTER
http://drought.unl.edu
Contact the editor of DroughtScape: ksmith2@unl.edu
Peruse the DroughtScape archive:
http://drought.unl.edu/AboutUs/Publications/DroughtScape.aspx
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Ranching Drought Plans: Workshops in Colorado and Nebraska  
Ranchers in and near eastern Colorado and Nebraska can sign up now for workshops to learn more about Managing Drought Risk on the Ranch. These 
opportunities are sponsored by the U.S. Department of Agriculture’s Risk Management 
Agency. For more information or to sign up: http://drought.unl.edu/ranchplan
Tuesday, July 31, Burlington, Colo.: Eastern Colorado 2012 Range and Drought 
Clinic
Colorado State University Extension, in cooperation with the University of Nebraska-
Lincoln, the University of Wyoming and the USDA’s Risk Management Agency, will provide 
information on:
• managing drought risk on the ranch
• drought planning
• forage and livestock management during drought
• financial considerations in drought risk management
• an overview of pasture, rangeland, and forage insurance
Wednesday, Aug. 15, Kearney, Neb.: RMA/Ranching Session, Nebraska Grazing Conference
• Managing drought risk on the ranch: Introduction & climate outlook, by Cody 
Knutson, NDMC, UNL, Lincoln
• Step by step drought planning, Pat Reece, Prairie & Montane Enterprises, Gering
• Livestock/feeding considerations for drought risk management, Rick Rasby, UNL, 
Lincoln
• Financial considerations in drought risk management, Matt Stockton, UNL, North 
Platte
• RMA options: Pasture, rangeland, and forage insurance, Amy Roeder, USDA-Risk 
Management Agency, Humboldt, Kan.
• Producer reality check: Lessons learned in drought planning for established and beginning ranchers, Ted 
Alexander, Sun City, Kan.
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April: The warm start to the year 
continued in April, with temperatures 
again well above-normal over 
almost the entire United States. The 
warmest temperature anomalies, 6-8 
degrees Fahrenheit above normal, 
were recorded over the central 
and southern Plains. The warm 
temperatures also put an abrupt 
end to the snow season over much 
of the mountainous west, where 
seasonal snowfall accumulations in 
most locations peaked in March and 
snowpack started to decline in April. 
Precipitation was highly variable 
for the month, with some areas 
recording in excess of 200 percent 
of normal and others recording less 
than 5 percent of normal. Ranging 
from Oklahoma to North Dakota, 
much of the Great Plains recorded 
above-normal precipitation during 
April, with the greatest amounts 
in the Dakotas. California also 
received widespread precipitation, 
with southern portions of the state 
recording 300 percent of normal 
and northern portions of the state 
receiving 100-125 percent of normal. 
With many dry regions recording 
above-normal precipitation for 
the month, drought conditions 
improved in portions of Kansas, 
Texas, Oklahoma, California and the 
Dakotas. But on the whole, drought 
conditions spread and intensified 
during the month. April ended with 
32 percent of the country in drought 
compared to 30.8 percent at the 
beginning of the month. The area of 
severe drought (D2) increased while 
extreme and exceptional drought 
(D3/D4) stayed the same. Last year 
at the end of April, only 22 percent 
of the United States was in drought, 
mostly confined to the southern 
Plains.
 
Drought classifications are based on the U.S. Drought Monitor. Details 
on the extent and severity of drought are online at http://droughtmonitor.
unl.edu/archive.html. The outlook integrates existing conditions with 
forecasts from the National Oceanic and Atmospheric Administration’s 
Climate Prediction Center: http://www.cpc.ncep.noaa.gov/
Outlook: La Niña conditions, typically associated with drier-than-normal 
weather across the South, waned in late spring. The official forecast 
shows a 50 percent chance of El Niño conditions developing by the 
end of autumn. El Niño typically means the southern half of the United 
States is wet, which would help to ease the drought and lingering 
impacts that have developed over the last few years. Portions of the 
Southwest and Southeast are showing a trend towards above-normal 
precipitation. The summer outlook continues to show a high likelihood 
of above-normal temperatures over the United States. Drought is likely 
to persist over much of the country this summer with intensification and 
development likely in the central Plains and Midwest. 
Summer 2012 Outlook and April through  June Summary
Find the latest Seasonal Drought Outlook online: 
http://www.cpc.ncep.noaa.gov/products/expert_assessment/seasonal_drought.html
Summer 2012 Outlook and April through  June Summary
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By Brian Fuchs, Climatologist, National Drought Mitigation Center
May: Temperatures stayed 
warm in May with almost the entire 
country recording temperatures 
that were well above average. 
The warmest temperatures were 
in the central Plains and Midwest, 
where they were 6-8 degrees 
Fahrenheit above normal from 
Kansas to western Pennsylvania. 
The Pacific Northwest and northern 
Rocky Mountains were the only 
cool areas, with temperatures 2-4 
degrees Fahrenheit below normal. 
Tropical storm Beryl formed in the 
Caribbean Sea towards the end 
of May and helped to bring some 
drought relief to portions of northeast 
Florida, southern Georgia and the 
Carolinas. Widespread rains of 
150-300 percent of normal over 
central and west Texas helped 
to ease drought intensity, as did 
precipitation  of 150-200 percent of 
normal in Minnesota and Wisconsin. 
The plains and Midwest states were 
dry during the month, which led to 
a large expansion of “Abnormally 
Dry” on the U.S. Drought Monitor 
map. By the end of May, much of the 
lower Mississippi Valley, Midwest, 
and central Plains were experiencing 
abnormally dry conditions and dry 
conditions also spread back into 
eastern Oklahoma, east Texas 
and Louisiana. By the end of May, 
31.3 percent of the country was in 
drought, compared to 21.4 percent 
last year. When abnormally dry 
conditions are taken into account, 
53.6 percent of the United States 
was being depicted in some form 
of dryness or drought on the U.S. 
Drought Monitor.
June: The warm pattern that 
has been in place for almost all 
of 2012 continued into June, with 
temperatures averaging 2-6 degrees 
Fahrenheit above normal over 
much of the central United States 
and the warmest readings in the 
Rocky Mountain and Great Plains 
states. Temperatures were cool for 
the month in the Pacific Northwest 
and the Southeast, with readings 
of 2-4 degrees Fahrenheit below 
normal. Dry conditions over much of 
the western United States, central 
and southern Plains, and Midwest 
led to further development and 
intensification of drought. June 
ended with 42.8 percent of the 
United States in drought, which is 
the greatest area of the country in 
drought since September 2003. This 
compares to 31.3 percent at the 
beginning of June and 21.4 percent 
last year. June ended with 67.1 
percent of the country shown on 
the U.S. Drought Monitor as either 
abnormally dry or in drought, which 
was the most since August 2002. 
Tropical storm Debby brought 
drastic improvements to drought 
in Florida. Much of central and 
northeast Florida recorded 7-15 
inches of rain over several days as 
Debby slowly progressed over the 
peninsula. The U.S. Drought Monitor 
showed a dramatic three-category 
improvement in some areas, and 
Florida ended the month with no 
drought compared to 98 percent of 
the state in drought just three months 
ago. 
This time series shows the area of the United States in abnormally dry or drought conditions from 2000 through July 3, 2012.  The 
area in moderate drought is the greatest it has been in the history of the U.S. Drought Monitor.
This comparison of the Feb. 28 and June 26 U.S. Drought Monitor maps shows that the total area in drought increased in the 
first three months of 2012, but the area in the most intense category of drought decreased. 
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The NDMC added 430 impacts 
and 1,384 reports to the Drought 
Impact Reporter from April through 
June as drought expanded to 
encompass more of the United 
States. In addition to 820 media 
and agency reports entered by 
NDMC staff, drought observers 
around the country contributed 
564 reports, including 430 from 
CoCoRaHS volunteers.  
Drought threatened to hinder 
agricultural production across parts 
of the Midwest and drove up corn 
and soybean prices. Conflagrations 
charred many acres in drought-
affected parts of the Southwest. 
Fire danger spurred local and state 
authorities in the parched West and 
Midwest to ban fireworks displays. 
More than 1.8 million acres have 
already burned this year. 
In Texas, where drought 
persisted in the western part of 
the state and abated in the east, a 
total of 89 impacts were recorded 
for the quarter. Dry conditions in 
Colorado led to 35 impacts related 
to water supply, crops and wildfires. 
Worsening drought in Missouri 
ratcheted up anxiety for producers 
By Denise Gutzmer, Drought Impact Specialist, National Drought Mitigation Center
as hay production dropped and 
contributed to increased livestock 
sales. 
Agriculture
Drought seared the corn crop 
in the Midwest and also decreased 
hay production. Hay was already 
in short supply because of last 
year’s drought. Livestock producers 
in Texas continued to provide 
supplemental feeding because 
drought delayed the recovery of 
pasture and rangeland. The dry 
soil hurt wheat yields and led many 
farmers to postpone planting rather 
than gamble on planting with little 
The photo at left and report are from 
a farmer/rancher in Campbellsburg, 
Indiana, on June 30, 2012: Grass is 
mostly brown except in bottom lands, 
corn is severely “pointing” (rolling up 
to conserve moisture) and starting to 
turn brown, beans still green but very 
dry. Gardens must be watered, shrubs 
drying up without water, tree leaves 
turning brown, fruit bushes dry, lack 
fruit, crab apples bending. It is too hot to 
do anything outside. I have to water my 
garden after the sun goes down. Small 
businesses in town closing early. Not 
necessary to mow grass for several weeks 
now. Wildlife most likely have no water, 
come on porch to drink, ruining potted 
plants. Farmers are in trouble.
Drought Threatens Crops in Much of U.S.
This chart shows the number of impacts, color-coded by category, for the eight states 
reporting the most impacts April-June, 2012. 
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soil moisture. 
Demand for irrigation water 
came earlier than usual in north 
central Colorado because the 
dry winter did not offer adequate 
moisture for planting. Meager 
precipitation meant low irrigation 
supplies and little to no pasture 
grass, and postponed crop 
planting in some parts of the state. 
Producers were beginning to sell 
cattle in southeastern Colorado.
Worsening drought in Missouri 
and Arkansas reduced pasture 
and hay production and depleted 
water supplies. Reports of cattle 
sales began ramping up in April 
in Arkansas and in late May in 
southern Missouri. 
Ongoing drought in Hawaii led 
producers to cull cattle on the Big 
Island and in Maui and Honolulu 
counties because pastures were 
brown. 
Water Supply, Quality
The Texas Rio Grande Compact 
Commissioner protested the 
release of 12,225 acre feet of water 
for Mexico in April because it meant 
a conveyance loss (estimates of 
the loss varied widely). Irrigation 
districts wanted Mexico to wait, 
to prevent conveyance losses 
resulting from wetting the river 
channel and evaporation. The 
Convention of 1906 puts the burden 
of conveyance losses on U.S. water 
users. 
Low snowpack in Colorado 
fueled concern over water supplies, 
fire danger and wildlife habitat. The 
Colorado Water Trust sought water 
rights holders willing to temporarily 
lease water rights to allow water to 
flow in tributaries to the Colorado, 
Eagle, Fraser and Gunnison rivers. 
Meager snowfall this winter was 
not likely to provide enough water 
for wildlife once municipal and 
agricultural demands were met, 
spurring the Colorado Water Trust 
to act. The Nature Conservancy 
was considering leasing water 
rights on the Cache la Poudre River 
to Fort Collins and the Dolores 
River below the McPhee Reservoir 
to preserve wildlife habitat. The 
mountain snowpack was 39 percent 
of normal, foretelling a summer 
Photo at left and report from Adam Rosenberg, NWS Spotter 
- Skywarn Association, in West Bend, Wisconsin, on June 23, 
2012: Very very dry conditions have developed across much of the 
county. Grass has gone yellow to brown across much of the yards 
and the dirt is bone dry with it also starting to crack in places. 
Many people are out watering their yards and gardens on an 
almost daily basis. We have picked up 2-3 inches of rain in the last 
two months which is several inches below normal. The month of 
June has been bone dry with most of the area picking up below a 
half inch of rain. 
Continued on page 8.
A dry pond near Huntsville, Arkansas. Photo and report from Huntsville, 
Ark., July 6, 2012: Producers have only gotten one cutting of hay and it has been 
less than 40% in virtually all cases. Virtually all forage crops that have been seeded 
have failed. Some bermuda has been planted twice and still no moisture to make it 
grow. We have had several fires in the county. We are under a burn ban and have 
been most of the spring. Many have sold cattle due to lack of forage and will be 
forced to sell more soon if the drought continues. Many fear having to sell all their 
cattle. Local livestock auction barns are having record sales there are reports that 
customers are being turned away. I’ve gotten several reports of ponds completely 
dried up. The main problem now is lack of pasture. Some have been feeding hay 
since April. Many pastures are completely dried up, which is very unusual for this 
time of year. Cool season grasses are in danger of dying. Many producers have not 
gotten significant rain since March 19th. I have seen a lot more deer in people’s 
yards and squirrels on the road. Just today I received a credible report of a bear in 
the city of Huntsville--first time ever. I have also noticed an increase in death of 
wild birds. Death loss in poultry houses are high due to excessive heat--cool cells 
not designed to handle this extreme heat for this length of time. Some poultry 
producers are experiencing problems with insufficient amounts of water. 
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of tight water supplies. A number 
of communities requested water 
conservation.
Drought diminished water 
supplies in Florida, resulting in 
water restrictions in the southern 
part of the state. Reduced flows 
in the Caloosahatchee River led 
to high levels of cyanobacteria, 
an algae bloom, and high salinity. 
Wildlife in the Everglades has had 
to adjust to low water levels, given 
that more than 70 percent of the 
refuge had less than 12 inches of 
water in mid-April, which was less 
than normal. Tropical Storm Debby 
provided needed drought relief in 
late June.
Plants and Wildlife
Weeds tolerated the dryness 
better than preferred pasture plants 
in parts of Texas. An invasive weed 
of Mediterranean origin called 
bastard cabbage was thriving in 
overgrazed pastures where drought 
killed lots of grass. Efforts were 
underway to control the weed.
Millions of dead trees after 
intense drought in 2011 remained a 
concern in Texas. Throughout the 
spring of 2012, the media reported 
ongoing problems with dying 
trees in Texas. The Texas Forest 
Service was trying to determine 
more accurately how many trees 
were killed by the recent intense 
drought. Crews were counting the 
number of dead trees and noting 
insects and tree diseases within a 
75-foot radius on seven hundred 
plots of land across the state. A 
previous tree mortality estimate by 
the Texas Forest Service put the 
number as high as 500 million. The 
assessment was expected to take 
two months.
Fires
Dry conditions put fireworks 
displays and the private use of 
fireworks on hold in the Midwest 
while wildfires burned furiously 
in dry areas of the Southwest. 
Drought increased the fire danger 
and caused extreme fire behavior 
in some cases. The Whitewater-
Baldy wildfire in southwestern New 
Mexico continued to burn in early 
July after lightning sparked the 
fire in mid-May. It consumed more 
than 297,000 acres, making it the 
largest wildfire in the history of New 
Mexico. 
The Waldo Canyon Fire near 
Colorado Springs, Colorado charred 
about 28 square miles, took the 
lives of two people and destroyed 
nearly 350 homes. Firefighters were 
nearing containment of the blaze by 
the end of June.
Government Response
New Mexico Governor Susana 
Martinez issued a formal drought 
declaration for the state on May 15, 
citing the 2011 water year, which 
was the second driest on record; 
high fire danger; and at least one 
potential municipal water shortage. 
Martinez said the declaration would 
help communities pursue federal 
funds to secure water supplies.
For more information on the 
way drought has affected the U.S. 
or for source information on any of 
the impacts above, please visit the 
Drought Impact Reporter:
 
http://droughtreporter.unl.edu/
This chart shows the proportion of impacts in each category that were entered into 
the Drought Impact Reporter, April-June, 2012. 
Continued from page 7.
Photo above submitted July 3, 2012, 
from Stockton, Mo.: A local official 
reported, “This is my personal farm 
yesterday, 7-2-2012, after a county 
mower hit a rock in the road ditch and 
set my pasture on fire. We are getting 
very dry.”
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Workshops Focus on Hawaii Drought Impact Reporter 
The National Drought Mitigation Center (NDMC) 
and Hawaii’s Commission on Water 
Resources Management (CWRM) 
offered a series of workshops the 
week of June 18 to help drought 
observers become familiar 
with the new Hawaii Drought 
Impact Reporter: http://hawaii.
droughtreporter.unl.edu. Workshops 
were held on Kauai, Maui, Oahu 
and East and West Hawaii.
Presentations focused on:
• how Hawaii deals with 
drought.
• how drought impacts are 
collected for the National 
Weather Service’s Drought 
Information Statements.
• how drought impacts are 
used in the U.S. Drought 
Monitor process.
• how the Drought Impact 
Reporter is used in depicting 
drought.
• how individuals or 
organizations can submit 
drought observations.
Participants also provided 
valuable feedback on their 
experiences using the system.
Chris Poulsen, NDMC, left, worked with Rollin Olson of Animal Health 
International at a workshop in Kailua-Kona.
From left, Kelly 
Smith, NDMC, 
worked on entering 
reports with Mae 
Nakahata, Hawaii 
Commercial & 
Sugar Company and 
Maui County Farm 
Bureau, and Jacky 
Takakura, Maui 
County Department 
of Water Supply.
Jay Hatayama, Hawaii Department of Land and Natural Resources, Division of 
Forestry and Wildlife, center, experimented with the Drought Impact Reporter 
during a workshop in Hilo with help from Jeremy Kimura, CWRM, left, and 
Neal Fujii, Hawaii state drought and water conservation coordinator, right. 
Kevin Kodama described how he 
compiles Drought Information 
Statements for the National 
Weather Service. 
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Book Details State of the Art of Detecting Drought from Space
Policymakers and relief 
agencies can use data from 
satellites to deliver relief from some 
of drought’s worst effects, including 
financial setbacks in the United 
States and famine in developing 
countries. Farmers and ranchers 
can use the same information to 
incorporate big-picture information 
into their own decision-making. 
A new book, Remote Sensing of 
Drought: Innovative Monitoring 
Approaches, details the rapidly 
evolving state of the art of detecting 
drought remotely from space. 
The book, published this spring 
by CRC Press, is edited by Brian 
Wardlow, a geographer and remote 
sensing professor in School of 
Natural Resources at the University 
of Nebraska-Lincoln who is affiliated 
with the School’s National Drought 
Mitigation Center and Center for 
Advanced Land Management 
Information Technologies; Martha 
Anderson, U.S. Department of 
Agriculture, Agricultural Research 
Service; and James P. Verdin, U.S. 
Geological Survey, Earth Resources 
Observation and Science Center.  
The book is the first in a 
series, Drought and Water Crises, 
edited by Donald A. Wilhite, 
director of UNL’s School of Natural 
Resources and founding director 
of the National Drought Mitigation 
Center. “One of the hardest parts of 
managing drought, a slow-moving 
natural disaster, is recognizing it in 
time to take action,” Wilhite said. 
“Scientists and decision makers 
use a variety of data to describe 
drought, such as precipitation, 
soil moisture and stream flow. 
All of those depend on having 
instruments or observations at 
multiple points across a network, 
and inferring what’s in between. 
Satellite data literally provides a 
big picture of what’s going on, and 
we now have several ways to use 
satellites to detect drought. This 
book gives scientists and decision 
makers a timely catalog of their 
options and an understanding of 
the current state of the art, including 
new or emerging technologies that 
will advance the science of drought 
monitoring in the next decade.”
Scientists view satellite 
remote sensing as a good way to 
fill in information gaps between 
widely-spaced, ground-based 
measurements, particularly in 
countries that don’t have good 
observation and reporting networks. 
“Drought monitoring using 
remote sensing may in fact 
contribute the most added value 
in data-poor regions of the globe 
– areas that lack extensive ground-
based monitoring networks,” said 
co-editor Anderson.  “Agricultural 
communities in these regions will 
benefit from the timely and spatially 
detailed drought early warning 
information provided by satellites, 
allowing them to better adapt to 
changing conditions on the ground.”
Bradley Doorn, program 
manager for Agriculture and Water 
in the Applied Science Program at 
NASA and co-author of the book’s 
final chapter, said, “Our nation and 
world are facing unprecedented 
fresh water resource challenges, 
drought being key among them.  
While remote sensing is not a 
panacea for any of our drought 
challenges, our drought challenges 
will not be resolved without a 
dedicated and integrated remote 
sensing capability.”
Even in the United States, 
where there is more weather and 
climate monitoring infrastructure, 
satellite-derived drought indicators 
and maps can provide continuous 
spatial coverage, filling in gaps 
between monitoring station 
locations. In the United States, 
remotely sensed data is one of 
the indicators incorporated into 
the U.S. Drought Monitor, which 
synthesizes many types of data into 
a single map for the convenience of 
policymakers and the media. Some 
drought relief programs are based 
on the Drought Monitor. Farmers 
and ranchers can also go online 
to view maps of drought based 
on remote sensing to see what 
conditions are like in other parts of 
the country or world. Internationally, 
satellite-derived data helps relief 
organizations such as the Famine 
Early Warning System Network 
(FEWS NET) anticipate food and 
“There’s an emerging 
kit of satellite-based 
tools available for 
drought monitoring,” 
Wardlow said. “It’s like 
your Swiss Army knife. 
... One tool is not going 
to fully characterize all 
aspects of drought.”
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water shortages in developing 
countries.
“There’s an emerging kit of 
satellite-based tools available for 
drought monitoring,” Wardlow said. 
“It’s like your Swiss Army knife. 
There are several key variables of 
the hydrologic cycle that influence 
drought conditions, which can 
be estimated or monitored from 
satellites. One tool is not going 
to fully characterize all aspects of 
drought.”
For example, the most 
commonly used tool in the kit, 
the Normalized Differentiated 
Vegetation Index , calculated by 
using the difference in reflected 
radiation in the red and near-
infrared ranges of the spectrum, 
can be used to detect drought-
related stress in plants, but not may 
not show early-stage drought, or 
can take longer over certain land 
cover types such as dense forests, 
Wardlow said. On the other hand, a 
measurement of evapotranspiration 
(ET) from satellite, which represents 
water evaporating and transpiring 
from the leaves of plants, can be 
more responsive.  
The book includes peer-
reviewed chapters written by 
leading remote sensing scientists 
in the fields of agriculture, climate, 
ecology, environmental modeling, 
natural resources, and water. They 
describe and illustrate current 
state-of-the-art tools available for 
operational drought monitoring 
and early warning, Wardlow said. 
Chapters focus on the NDVI, which 
has been applied for more than 
three decades; the Vegetation 
Drought Response Index (VegDRI) 
and the Vegetation Outlook 
(VegOut); estimation techniques of 
absorbed photosynthetically active 
radiation in use in Europe; various 
measures of ET; microwave-
based estimates of soil moisture; 
hydrologic modeling approaches 
and products from the North 
American Land Data Assimilation 
System; gravity-based estimates 
of groundwater and soil moisture; 
and radar and other satellite-based 
approaches to estimate rainfall; 
and snow cover characterization 
methods.
Unlike high spatial resolution 
satellite imagery that people may 
have seen on the web, such as 
Google Earth, the operational 
remotely sensed drought monitoring 
tools featured in the book provide 
broad-scale information, with pixel 
sizes of a kilometer or more.
“Remote sensing provides many 
tools to monitor drought,” Wardlow 
said, and “individually they’re not 
all going to work well all the time for 
every location, but collectively, they 
can give you a pretty good picture 
of what’s going and compliment 
traditional ground-based climatic 
and hydrologic observations to 
make a better, proactive decisions 
related to agriculture, food security, 
water, and natural resources.”
Brian Wardlow
The Vegetation Drought Response Index (VegDRI) is an example of a drought-
monitoring tool that includes satellite-based data. 
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NDMC Co-Hosts International Workshop in Beijing
By Zhenghong Tang, UNL Commu-
nity and Regional Planning
US-China collaboration on drought research advanced 
in June when the National Drought 
Mitigation Center at the University 
of Nebraska-Lincoln co-hosted a 
workshop in Beijing June 4-5: Drought 
Monitoring, Assessing and Planning 
under Global Climate Change. Other 
hosts were Beijing Normal University 
in China, the United Nations Platform 
for Space-Based Information for 
Disaster Management and Emergency 
Response (UN-SPIDER), and the 
International Center for Drought Risk 
Reduction.
More than 80 drought researchers 
in eight countries attended, including 
Mike Hayes and Mark Svoboda 
from the National Drought Mitigation 
Center, Don Wilhite, School of Natural 
Resources, UNL, and Zhenghong 
Tang, Community and Regional 
Planning, UNL. 
On June 4, representatives of 
UNL and the Beijing Normal University 
signed a Memorandum of Agreement 
to promote collaboration in drought 
research, which was initiated by Hayes 
and Tang in 2011.
“Drought is one of the major natural 
hazard threats to people’s livelihoods 
and community socio-economic 
development,” said Hayes, director 
of the National Drought Mitigation 
Center and one of the organizers 
of the workshop. “The international 
collaboration is important to improve 
drought monitoring, assessment and 
planning.”
The UNL team visited the China 
Institute of Water Resources and 
Hydropower Research, the Center for 
Rural Environmental Social Studies, 
Chinese Academy of Social Sciences, 
and the National Disaster Reduction 
Center of China.  Strong desires were 
expressed by these China partners 
to further promote the collaboration in 
drought research. 
Above, from left, are Dr. Zhenghong 
Tang, Community and Regional 
Planning, University of Nebraska-
Lincoln; Dr. Siquan Yang, 
International Center for Drought 
Risk Reduction (ICDRR), Beijing; 
Dr. Jianjun Wu, Beijing Normal 
University; Dr. Suju Li, United 
Nations Office for Outer Space 
Affairs, Beijing; and Dr. Michael 
Hayes, National Drought Mitigation 
Center, UNL. Making presentations 
are, at right, Dr. Don Wilhite, School 
of Natural Resources, UNL; and 
below, Mark Svoboda, NDMC. 
Tamara L. Scott from 
the Environment, Science, 
Technology & Health Section 
in the U.S. Embassy in Beijing, 
who is helping promote the 
drought research collaboration, 
participated in the meetings 
with Beijing Normal University 
and National Disaster 
Reduction Center of China. 
